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n r e e  d i f f e r e n t  e f f o r t s  have been worked, The f i r s t  i s  the reduc- 
t i o n  of raw Doppler  d a t a  from t h e  Apol lo  1 5  s u b s a t a l l i t e  t o  p rodace  
a c c e l e r a t i o n  p r o f i l e s  a s  a  funct ion of l a  t i t ade ,  longi  tude and a1 ti tude 
(-15,000 new o b s e r v a t i o n s ) .  The second i s  a n  i n v e s t i g a t i o n  r e l a t e d  t o  
f i t t i n g  long a r c s  of P i o n e e r  Venus O r b i t e r  t r a c k i n g  data .  The t h i r d  
e f f o r t  was t h e  s tudy  of g r a v i t y / t o p o g r a p h y  r a t i o s  which were  found t o  
have a  l i n e a r  t rend w i t h  longitude. 
Raw Doppler data from the Apollo 15  s a b s a t e l l i t e  have been archived 
f o r  the  p a s t  15  years .  These d a t a  have now been reduced and p u t  i n  a  
form compactible wi th  user-friendly sof tware  (Geophysical Data F a c i l i t y  
(GDF) which  i s  be ing  sponsored  by t h e  Lunar and  P l a n e t a r y  I n s t i t u t e ) .  
Approximate ly  150 o r b i t s  (-15,000 acce le ra t ion  observations) covering a  
&3o0 band of l a t i t u d e  w i t h  v a r i n g  space  a 1  t i t u d e  a r e  p l o t t e d  and des-  
c r i b e d  i n  a  r e p o r t  e n t i t l e d  "User's Guide t o  t h e  JPL Doppler  G r a v i t y  
Data Base" JPL p u b l i c a t i o n  86-16. These d a t a  have been d i s t r i b u t e d  t o  
NSSDC and LPI. 
F i t t i n g  long a rcs  of Pioneer Venus Orb i t e r  data 0 3  o r b i t s )  became a  
problem a  few years  ago when a  g lobal  10th degree and order gravi ty  f i e l d  
(Mottinges e t  a l ,  1985) was being e s t i m a t e d  Only r e a l i s t i c  r e su l  ts f o r  
t h e  f i e l d  cou ld  be o b t a i n e d  when s h o r t  a r c s  of d a t a  were used (-1 t o  2  
o r b i t s ) .  Since then many t e s t s  and empir ica l  models have been evalaated 
t o  expla in  the poor f i t s  t o  the observations. Presently we a re  obta in ing 
some encourag ing  r e s u l t s  where e x c e l l e n t  d a t a  f i t s  have been o b t a i n e d  
over e ight  o rb i t s ,  It i s  somewhat premature to  s t a t e  tha t  the previous 
problem i s  unders tood.  It a p p e a r s  t h a t  s i g n i f i c a n t  p e r t u r b a t i o n s  a r e  
b e i n g  produced by t h e  h i g h  f requency  ( f o c a l )  g r a v i t y  anomal ies .  The 
i n t r o d u c t i o n  of many n e a r  s u r f a c e  mass d i s k s  i n  a  g l o b a l  sense  i s  v e r y  
ef fec t ive .  This work w i l l  continue. 
The r a t i o s  of obse rved  g r a v i t y  t o  t h e o r e t i c a l  g r a v i t y  b a s e d  on 
topography (p  = 2.7 gm/cc) were ca lcu la ted  f o r  35 we l l  defined Venusian 
g r a v i t y  a n o m a l i e s  a s  d i s p l a y e d  by S jogren ,  e t  a l .  1980, The a n o m a l i e s  
were s i g n i f i c a n t l y  g r e a t e r  than 5  m i l l i g a l s  and were located  between -15' 
l a t i t u d e  and 42.5' l a t i t u d e .  Theoret ical  gravi ty  p r o f i l e s  were generated 
u s i n g  USGS topography ( P e t t e n g i l l ,  e t  a l e ,  1980) g r i d d e d  on 2O x 2' 
spac ing .  The e x t e n t  of t h e  topography was 60° e a s t  and 60° w e s t  of t h e  
f e a t u r e  be ing  e v a l a a t e d .  I t  a l s o  ex tended  f rom B O O N  t o  30°S and was 
i s o s t a t i c a l l y  compensated uniformly a t  100 $me Some typical  p ~ o f i l e s  f o r  
f o u r  f e a t u r e s  a r e  shown i n  f i g u r e  1. The d o t t e d  l i n e  i s  g r a v i t y  w h i l e  
t h e  so.1 i d  l i n e  i s  t h e o r e  t i c a l  g r a v i t y  based '  on topography having a  
densi ty  of 2.7 gm/cc and being compensated a t  100 km. Figure 2 shows the 
p l o t  of t h e  r a t i o s  of g r a v i t y  t o  topography. There a p p e a r s  t o  be an  
i n c r e a s i n g  t r e n d  i n  t h e  r a t i o s  f rom 60°E l o n g i t u d e .  A t  l e a s t  two of 
t h e s e  r a t i o s  had p r e v i o u s l y  been c o n f i r m e d  by o t h e r  i n v e s t i g a t i o n s  
( B i l l s ,  E s p o s i t o ,  Reasenberg)  f o r  Aphrodi t e  T e r r a  and Beta  Begio. 
Shallower compensation f o r  Aphrodi t e  Terra and deeper compensation f o r  
Beta Regio a r e  the  g e n e r a l l y  a c c e p t e d  s t a t e m e n t s  i n  t h e  l i t e r a t u r e ,  
These new r e s u l t s  seem to  ind ica te  tha t  there  i s  a  d e f i n i t e  trend eas t -  
ward and possibly some i n t e r n a l  dynamic process may be the canse of it. 
C e r t a i n l y  t h e  300 km i s o s t a t i c  d e p t h  of compensa t ion  f o r  Beta Begio  
(Espos i  to ,  e t  a l . )  seems a n r e a l i s t i c  and t h e r e f  o r e  dynamic f o r c e s  sup- 
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post ing i t  woald be a  more acceptable model. I f  t h i s  i s  so, t h i s  r e s a l t  
may i n d i c a t e  a  t ime  seqaence  i n  t h e  age of topography,  Th i s  r e p o r t  i s  
present ly  i n  peer review a t  I ca ras  where Sjogren, f i a g e r  and Samders  a r e  
authors  , 
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